Salmonella enterica serovar Typhimurium ruvB mutant can confer protection against salmonellosis in mice.
Salmonella enterica is an important pathogen that causes a variety of infectious diseases in animals and humans. Live attenuated vaccines generally confer better protection than killed or subunit vaccines; however, the former are limited by their inherent toxicity. We evaluated the potential of a novel candidate Salmonella vaccine strain that lacks the ruvB gene. The ruvB gene encodes a Holliday junction helicase that is required to resolve junctions that arise during the repair of non-arresting lesions after DNA replication. The deletion of this gene in Salmonella significantly impaired cell survival and proliferation within epithelial cells and macrophages. The defective virulence in ruvB mutant may be partially due to decreased expression of ssaG, a Salmonella pathogenicity island-2 gene, and increased sensitivity to hydrogen peroxide in the lack of ruvB gene. The virulence of the ruvB-deleted mutant was also greatly attenuated in BALB/c mice. The ruvB mutant conferred strong and durable immune-based protection against a challenge with a lethal dose of a virulent strain of Salmonella Typhimurium. Moreover, protective immunity was induced by a single dose of the vaccine, and the efficacy of protection was maintained for at least 6 months. These results suggest the use of the S. Typhimurium ruvB mutant as a novel vaccine.